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Amendment 



The following listing of claims replaces all prior versions and listings in the application: 
Listing of Claims 

1. (Original) A method for making a superdirective circular receive array with an odd number of 
elements comprising: 

calculating a minimum array efficiency of the superdirective circular receive array; 

calculating a maximum superdirective gain of the superdirective circular receive array; 

determining an amplitude weight or a phase weight for an array element in the superdirective 
circular receive array based on the minimum array efficiency and the maximum 
superdirective gain; and 

determining a number of array elements in the superdirective circular receive array and a radius 
■ of the superdirective circular receive array. 

2. (Original) The method of claim 1, wherein angle spacings between elements of the superdirective 
circular receive array are equal. 

3. (Original) The method of claim 1, wherein the array efficiency is determined in accordance with an 
equation 



where n ^ J is a complex far-field radiation in direction ^» ( P, [w n ] is an amplitude/phase 
weighting of the elements of the superdirective circular receive array, the numerator of the equation 
representing a noise power coming from a sphere of space from 0 < 9 < 7T and 0 < (p < 27T, and the 
denominator is a summation of a noise power of each of the elements of the circular array. 



Eff = 



/» * dq> f dS sin W k] T [gn(s, <p)] T [g n (8, <p)] [w„] 
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4. (Original) The method of claim 1, wherein the superdirective gain is determined in accordance with an 
equation 



I K d cpjT d a sin (&) P(d, q>) 



where ' ^~ ' ^ J is a far-field power, and v u ' T{J J i s defined as a directive gain to be maximized 
in the desired direction ^ o' , where angles are expressed in a standard spherical coordinate system. 



5. (Original) The method of claim 4, wherein 

2 



KM, 



P($,q>) = 



f^g^cp) = [w n ][g n (d )( p)] T 



is determined in accordance with an equation 
2 



where w n is an amplitude/phase weighting for an nth element of the 'circular array 

complex far-field radiation in direction ^' *P produced by the nth element as determined by 
geometrical location of the nth element with respect to a local origin for the circular array. 



is a 



6. (Original) The method of claim 1, wherein an amplitude weight or a phase weight for an array element 
is determined in accordance with an equation 

K„][w n ] = G 0 [D m ,„][w n ] 

where is determined in accordance with an equation 

N m,n(S 0 ><Po) = [g m ^ 0 ,9o)] T [gn^o.9o)] 

G 0 is the superdirective gain, [w n ] is the amplitude weight or the phase weight, and D^n is determined in 
accordance with an equation 



D m , n = £*dq>/ o "d»sin(s)N min (»,q,) 
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7. (Original) A method for determining an overhead null in synthesized patterns of received signals of a 
circular array, comprising 

receiving signals V b V 2 , and V 3 ; and 

calculating the synthesized patterns in accordance with the equations 

S = V V 2* V 3 
°A V 1 2 

S B = V 2 - V 3 

S c = V 1 + V 2 e + > 2 * /3 + V 3 e-J 2nlz 

where S A , S B , and S c are the synthesized patterns. 

8. (Original) The method of claim 7, further comprising calculating calibration adjustment correction 
constants for the received signals. 

9. (Original) An apparatus for an antenna system, comprising 

a plurality of dipole elements located in a circular arrangement of a radius that is less than a 
detected wavelength to receive a plurality of analog signals, wherein the plurality of 
dipole elements is an odd number of dipoles; 

an analog-to-digital converter to convert the plurality of analog signals to a plurality of digital 
signals; 

a first processor configured to calculate amplitude and phase corrections based on a minimum 
array efficiency and a maximum superdirective gain; and 

a second processor to apply calculated phase and amplitude weights and amplitude and phase 
corrections to the plurality of digital signals. 

10. (Original) The apparatus of claim 9, further comprising a memory to store calculated amplitude and 
phase weights. 
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11. (Original) The apparatus of claim 9, wherein the plurality of short dipoles is 3 dipoles. 

12. (Original) The apparatus of claim 11, further comprising high-impedance amplifiers coupled to each 
of the plurality of dipole elements. 

13. (Original) The apparatus of claim 9, wherein the first processor calculates the amplitude and phase 
weights. 

14. (Original) The apparatus of claim 13, wherein the amplitude and phase weights are determined in 
accordance with an equation 



G 0 is the superdirective gain, [w n ] is the amplitude weight or the phase weight, and is determined in 
accordance with an equation 



15. (Original) The apparatus of claim 9, wherein the first processor also calculates an overhead null in 
synthesized patterns of received signals of the antenna system. 

16. (Original) The apparatus of claim 15, wherein the overhead null is determined in accordance with 
equation 




where N^n is determined in accordance with an equation 




D 



m,n 
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D A V 1 2 

s B = v 2 - v 3 

s c = V 1 + V 2 e +j2n ' 3 + V 3 e-^ 27t/3 

where S A , S B , and S c are the synthesized patterns. 



17. (Original) The apparatus of claim 9, wherein the minimum efficiency as determined in accordance 
with equation 



C d(p f d ° Sh WhJ T [9n(S. (p)] T [g n (S, cp)][w n ] 



Jf2% in 

Eff = 



where 9n(^> 9) is a comp i ex f ar _f ie ld radiation in direction 9, [ w „] is an amplitude/phase 
weighting of the elements of the superdirective circular receive array, the numerator of the equation 
representing a noise power coming from a sphere of space from 0 < 0 < 7T and 0 < (p < 27T, and the 
denominator is a summation of a noise power of each of the elements of the circular array. 



18. (Original) The apparatus of claim 9, wherein the superdirective gain of the antenna system is 
determined in accordance with an equation 



Jo d(p io ddsin ( d ) p (^' <p) 



where ^ 9 ^ is a far-field power, and °' is defined as a directive gain to be maximized 
in the desired direction ^ 0' ^o , where angles are expressed in a standard spherical coordinate system. 
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19. (Original) The apparatus of claim 18, wherein 
equation 



p(a,q>) 



is determined in accordance with an 



P(M = t w n g n (S,<p) = [wj[g n (S.<p)l 

n = 1 




where w n is an amplitude/phase weighting for an nth element of the circular array and y n ^ 9 ^ is a 

complex far-field radiation in direction ^> 9 produced by the nth element as determined by a 
geometrical location of the nth element with respect to a local origin for the circular array. 

20. (Original) The apparatus of claim 9, wherein the first and second processors are the same processor. 

21. (Original) The apparatus of claim 10, wherein the first and second processors and the memory are 
part of a computing device. 

22. (Canceled) 
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Response to Office Action 

A. Status of the Claims 

Claims 1-22 were pending. Claims 1-21 have been allowed. Claim 22 has been canceled. 
Therefore, claims 1-21 will be pending upon entry of these amendments. 

B. Section 102 Rejection 

Claim 22 stands rejected under 35 U.S.C 102(a) as being anticipated by U.S. Patent No. 
5,530,449 to Wachs et al or U.S. Patent No. 5,920,286 to Mohebbi. Applicants respectfully traverse. 

Applicants would like to point out that the statute requires a means-plus-function limitation be 
"construed to cover the corresponding structure, material, or acts described in the specification and 
equivalents thereof." In re Bond, 910 F.2d 831, 15 U.S.P.Q.2d 1556, 1567, 1568 (Fed. Cir. 1990). As 
such, the Office failed to point out structures or the equivalents of the structures, as disclosed in the 
present application and required in claim 22, in the cited references. However, in the spirit of cooperation 
and in order to expedite the issuance of the allowed claims, Applicants have canceled claim 22 without 
prejudice or disclaimer, rendering the § 102(a) rejection moot. 

Conclusion 

Applicants believe that the foregoing remarks fully respond to all outstanding matters for this 
application. Applicants respectfully request that the rejection be removed and the allowed claims swiftly 
pass to issuance. 

Should the Examiner desire to sustain any of the rejections discussed in relation to this Response, 
the courtesy of a telephonic conference between the Examiner, the Examiner's supervisor, and the 
undersigned attorney at 512-536-3018 is respectfully requested in advance. 

Respectfully submitted, 

Michael C. Barrett 
Reg. No. 44,523 

FULBRIGHT & JAWORSKI L.L.P. Attorney for Applicants 

600 Congress Avenue, Suite 2400 
Austin, Texas 78701 
Telephone: (512)474-5201 
Facsimile: (512) 536-4598 

Date: June 29, 2004 
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